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(54) PRODUCTION OF SUGAR FATTY ACID ESTER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for producing a sugar fatty acid ester, capable of stably producing the sugar fatty 
acid ester in a high reaction rate by a continuous reaction using a lipase. 

SOLUTION: This method for producing a sugar fatty acid ester comprises reacting at least a fatty acid compound selected from the 
group consisting of 6-22C saturated or unsaturated fatty acids and their esters with 1-3C lower alcohols with at least a saccharide 
selected from the group consisting of 5-7C monosaccharides, disaccharides comprising the alkylglucosides, hexoses or pentoses of 
the monosaccharides, the alkylglucosides of the disaccharides, 4-1 2C sugar alcohols and the derivatives of the sugar alcohols in the 
presence of a neutral and heat-resistant immobilized lipase in an organic solvent having a water content of 500-5,000ppm under 
vacuum. 
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1 1 KiSfS 6-22 ffl©ffl*!RrPFI6*l 
ItflSBS. &JI&I»»£K&lS^&l~3fi©<g»7;i/3- 

^HS©7;p+;p^un->K. -\^v-t.x«^> h 
;p©«»##&&*»«fc0atffts/i>fc< tt> i«©tt 

Sl£, ^JETT, *^fl^5 0 0~5, OOOppm 
©W«»«*'t»fciJlr»T, fttlHIIttfflSflS'J/t— 

2 ] «a**»*T?ttii&-r«iii*3S i ta«© 
x^x;i/©Sjfi*s. 

[»#JS3] 2 0"Ctr*5lt-5*©iS«P«*U %£t±, 

1 5%*iTS0, 0 01C6t±T»aW**JS 

[W#fi4] Efc*i*3©EEas, xx-x-^sj&fian:: 

fi»*ir«*iSE©3l)i«BE«k»3 1 OmmHgJtS^ffi^eJlTt-r 
1 ffi«©X^T-^©«jfi^Fffi. 

sw^js 1 ia«©xx^;i/©sig*fe. 

tc#t^i-^w*« 1 fB«©xx^;u©Sig^fe. 
[»9i©#llll&K9IJ 
[OOOl] 

attK*fcj:9, «H6i»^xx7 L ;p<&Mjfi-r«.^&{ci8 

[0 0 0 2] 

[&*©£«] «lJIS©lni*»*f»*T»*'J^- 

u ixfj^fi£fi(£;, stKxT.^^sjs^^-r 
coiij^'j^— ^©ttRsfijfflbT. mmm & 

;i^fifc. Rtfx^T-;i/Sf»R**fft»lia©JSWf»x^ 

7- ji/S«is-r*a**«Hi5fianT*fc (##pbbh6i-26819 

2 n&m, 4*Hfl862-10779*tj£*, J.Am.Chem.Soc, fg 
108 #, |§5638H(1986 *F) ) . *ftffiIAt)irh>» 

JMi£U/V- tf«fflViT«a©ll&JWSfxxx;p*Sljfit- 

S#ft*IMSU a«*ffoT^« (4WP7-333191 

8- 35164 ^) Lit. LjfeU **U»J4**St 
^££*fc^#«8i*©#aETT?, U/t— SKiSx* 

*££#BL<. «Ilrtei£xx7^£l|gl/^T-£ffi 



[0 0 0 3] 
[0 0 0 4] 

t>«'j/t- tr©stt5es3ft«<5Tba<. 

H£«t*bfc*S*. P^©Stt%S, SfJEftCfaSiB* 
0 . U A— tf ^ffl^^UHg^xx^ 
JPO^JSfcRjS*** £#5 <*: U /1— tf©£5t 

tt#J*&frn. SttrttfiTU 8f3©EJSap£*«f * 

»tt*wr****«EK» ffrj£*©*fl-£«#s-B\ * 

uTU tfSrRjS^-fr-S C <>: (C J; 0 , U /I— fef©S14 

[0 0 0 5] Lfc^t, #3fiiJHtt, K*iR^»6~2 
2ffl©»f&ftlPF«ffareift». RlffjlfflB 1 

~ 3 m <D&wc7)i u —)v t © xx e> & %> m «t o a 

6 5 ~ 7 fi©J|i«!K, iMS07MM'J3yh\ 

7 JP* JI^ U 3 -> h\ » 4 ~ 1 2ffl ©tt 7 * 3 - 
;k &^K»7;i/3-;i/©Ri(M*:A»6&*W«kr)a«n 
*4>&<£t>l «©«»§, METT*> 5 
oo~5, o o opp©*r«*JBt*4n:4s^T. 4«ttWfR 

*KW»xXr-;P©«jfi*ji*««-rs. WC, #?gB/j 
«. 2 0'CtC*3Jt**©»«?S* < l %^±. 15%*i 

-r&o. »£*«jjc©»£«±. -r^tot i o otixit 
[0006] *mwvm^zmmmt&mt, mm®.? 

IS 6 ~ 2 2 f@©fiafnS:w:7FfiSfnB&l»m. <h^^ 
1 ~ 3e©<gii7;i/3— )ls£<DX.Z'r)\'fr*>tz2> 

w cfc i9 a« na < <t t> 1 «©j« jKnttft^tt-cft o , 
a«©iftK»+f=#«E-r*fc©6Ji^©*r«K*fe$tr. 
^©fiafn&^F:«afnreiftai©«**tf*t, *^o> 

g!, v;pe>B, *7U;^. #7'J>^ 5f'U> 
g?, 5UX?>S, V^5^>». Xf7U>l, -fy 

xf7u>s, *v^ym. v/-jvm, u/h> 

V^ym. ykh , n + ->xf7 l J>S, 
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rvMym. v*v>m. X^'J>gg. T-tf^-om. 
[0007] &tz. *9s-)v. x^/ 

)V. S'JX^-yft/^k /WS^yK^SMk Xt"7 

'j>»*?;k a-u-f yst^^k *yD>tif;k 
#7'j;i*x?;k *yu>B6x^;k 7^'J>BIX5 1 
;k 2uxf>nm njus^y&x^yk x^7 

U>tIfJk tK>i!fJK 5j£'J ygE7"nfcf 

;k 5'JXf>i^Pt:;K /W3?->tt:/Dtf;k x 

7^7 "J ygET* P bfJk tU-f>I^DKMi;il«»5. 
[0 0 0 8] **9iT?m»*»»ttR*K ; P*5 

*)l>f >J 3 S/ K . « 4 ~ 1 2ffl©»7;P3 -;k 

ft<it>llOt«T*4. ££TJW*«&*Si©«S 
IH**^ 5 LTtt. 77fcV 

-x. u#-x, *->p-x. y*y— x, *->;i/D- 

iT^An- x, #7:7 1 — x, 77?h-x, vyy 
-x. y;k*-x, ^p-xftii^&tK jjHMTFft? 

x, v w\yyn-xfc£a*&£. z:tt£>© 
*««©7^;k^U3^K«, *?-;k x?;k ztu 
hf;k y^SftgcRjffJBC'FSfca* l ~6i®7M^ 
SStTSOilSfftK. am. ffifD. 
#■91. B&©v>-r*l©7-Mp;k*U 3~> KT*>«fc^. 

y-y-^F. ^Jk^-ynyy b\ *3Mi^;P3~>h\ * 

^■)\'i3 ; yi> h-> ;*?yk7 7:7 hy h\ I^77f 
y->-vK, ifM->D->yK, x^;i/^;P3->K, x 

[0 0 0 9] ^y-7XB^>h-^A>S&5riS 
©0<J£3£tf3£:, ->3«, HUAD-X, v;H— X, 

h-x, y>^t*^- x, ^ue^-x, y^y^e 
x, x, yu^n-x. t->7y-x, 

xyD-x. 5 57-'JHt-7, y^z-x, a— s?k 
x, y*n-x^t**t»-s. ^n^riiio 

T)v*r)V#v 3 -> F©7;k*ypyy 3 >< h'tt. *3\>k 

xgyk 7*Pk?;k 7?;i«fc£®ft*JK?ft;A<i~6 

eo7;p*;ua*#-r*t>©**»*b<. am. 

->KTt),kK »7;k3-;P©fl»JS*tf.6£. X 



uxu h-;k uth-;k *yj h-;k 7U h- 
;k y^t'h-jk v>xh-jk *f7^f N-Jk v 

Jl/^h— ;k 7i7^h-^*<i:^*0. *fc-€-©SNH* 
tLT«y;i/fc*^>, y^/H F> v;i^>fc£;ftt* 

[0 0 10] *5fiinK*»*R*«f©*atl&Wfttfl:^ 

#ii©s^jt«. «gj i ^MzttLmmmt&m. i~ 

1 0 O^POteHTaiUMiT?****. $?£L<«0. 1 

~ i o ^;k b < \i i ~ 5 t^oii-c**. 

«t*©*^SS« 1-99 %©ffiHTiSSjl^ 
jfiU<(i2 0~9 0%, #it$?£L<tt4 
0~7 0%©KH-Ccb^)o ££IC#fgHjTffl^3U/1- 

-r^JBS*©SSy/t— tf. 7X^kf^Xl. A3- 
;UJS^©7J t'U A— fe\ >i- K^^-XS^WifflM'J^ 

U A— fef t \t. U /t— B»* 5 0mgH4mlffl 
iJ>Mrtyyr- (0. 1M. PH7) Kl»»b. 70t 

<«8 0%JW±. S6Cjf*Kli9 5XK±OBi!Ht 
£*TU in#$M)WStta*pH5. 0~10. 0. iOJfSL 
<«pH5. 5~9. 5©^HTS7Cffl$r*-rt)©-efe-So 
^©J;5^:Wf»tt'J/t— tfibTtt+v>x^^- 7> 
$ — fi (Candida antarctica) S5fe©Wf^tt U IX— 
if. A3— ;U • v-f /N'T (Mucor miehei) *5|5©R^ttU 

[ooii] ft*, ensoul— iftt»»»*T?"ba 
^^©■s^^-rnwTjfeT^i^*^ »Kafris^ffi 

^©«fii^i». x>y>, ^;k^>^©^K^. # 
ux^u>, j^uynbruy. 7x/-;p:7*;ua7;v 

ftHii. 7^'J;P«fJS, 7X^>52^8SI&. 
>£»»Kfc£©£l£Kfl >: ffc£a***. *^a^Ttt^ 

x^k>, ^7H4#UX^l/y. ^?Ltt#uynbfk 

y. ^?Ltt7xy-^7*;i/A7Jk^t b*ntl&, #?Ltt 

««f©H^b u /i— tf ©ffiffl«ttas:as;T*iwiBtt*: 
^Ai, ±IB»gil o oaftgptc^b. 0. 1~1 o o o o 
mm$i. #*L<tti~2 o o oa*a5©ttH£ra© 

[0012] *5fiwcfflv»*#«»aE«, *i(c*-r=t 
o\z. »^3&**©»jjaja±. -rato-s i o o"cj^±t*$> 
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0. 2 0*CK:fctt-S>7k©i®#pgAU 15%*i 
5 X£Ut. 1 5 %*«$©& ©7»*fi 

««^©7K^^*«$&Ufe«-&, *©3%*1-^©Bfc5fe#?E 

l m*&mm<Dftm \z =t o ^©^sa^ l < & o mm 
i-^>^y— jk 2-^>^/-;k 2-*3Mi/ 

- 1 - 79 J—)l. 2-*=J-)V-l—*> 9 1 

-+<?9J—)\>. 2 /-ji, 2-x^-i- 
s\**)-;-)\<t£.z<DT)vn-)vm. z-^yfjy, 3 
-^>^y>, 2-^\^-9-y>, /?Mv^yK 

2 -^-Jz j >. y v^;i/^"*->h\ ->^P'\+-tJ- 
7>> >&i:©^-h>S. rhD 

y^>, yntf^-- MJ;k 7^U>, o-bJkfv 5 

[0 0 13] ffieKJK&fflt'*. EJ&mrt©JEE2>£, XX 
T-^Sl6aiSC*^aW«*«t©i!l«ffiJ:»3 l OmmHgH 
HJEfc6tT£-r*. cnK«tt) 

2 0 0 - 5 0 0 Oppm \zm&T'&. U/1— fef© 

0U*.tfKfS*© 1 ~ 9 9 % (W/W) , ^IC 1 0 ~ 
9 5% (W/W) gftffll^CWil/^. &*3, #fg 

^aS5:KJ6^fcis6(CSjeMfi«4 0-9 0t, $?£L 
<«5 0~9 0'C©|&Ba*<fcU. HSRKJSiSffCiJ^T 

mm* 



[ooi4] xmmzistt&mffi&^T.Tjmmw&v 

Rzfim®®M£®m&&w*mtiis-cmtiimzmi*i\zm 

jR : F»ci'>'3fl©fli«7 , ;i'=i-;i'*«BJ*-r-53&«sjs*sft 
^ W C it © 5 Tztb \z tt d ©IU£^£ m£~f & & x#t & 

*7-r K tlz+a.^-S'-:/*. H-3Wfc£SfflV>* 

m&to*Mmhm&2i£TKi&%Mzmm-rzjjmi>w 

©MEE=fcDfc 1 0mmHgi«^ffi*eiTfr*O*»J:V». 

sttsjT-so. mfip a p. #ttp a D . ft«fi. g^ffl 

[0 0 15] 

[0 0 16] 
CHI] 



(20 £3 CC) 





7.2(30*0 
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2-^>^y-;i/ 


8.8(30*0 


119 
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128 
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148 




5.1 


176 




5.8 


160 




2.6 


184 


2-^*^7 > 


2.1 


127 




1.9 


115 




1.4 


150 




2.9 


129 




9.5 
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3.0 


169 




2.2 
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7— U > 

o- h ;u-r ->* > 
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[0 0 17] 

PC) jg^lff (mmHg) 



40 
50 
60 
70 
80 



11 
18 

28 
45 



[0 0 18] 

immm] i o o om\®m<Dft]&wya7 : 7 7.3&m^ 

(Candida antarctica) ft^O^ttWIfcttS^fcy A°— t? 
Novozym 4 3 56. Og. #:?*U >g?*?S)P5 9 g. 
D^*^/ >5 7 4 gSrtti*^ SMK7 0t;. JE* 
4 0 mmHg, 3 0 0 rpm ©&#TT&SmBrl§ * 

e.5 o^^f;i/^3yK*i«a 3 5g/#, 

>t^f;^0.2 5g/», v-^D^+"b-/>$r2. 4 Og/ 

>y*L, KfoWiO. lml^Xi7«Ja.-«(ci:0- fcfUv 
>0.2ml , ^geS^SibTn- h*niJ->5 0 Ml S 
JPX., $e.lC*7K^0. 4ml?rJnx.. 8 CCT'3 0»Wl 
RJS31*-fc. SJC^l « 1 & ii X? u-?h if 7 7 J— \z 

j*«*«i£u $&<D£5\zKfo®zm.mv. m$k&& 

* -*^tfTS!l^ L0Mi:T*KiS Lit, 

£j&>£ (%) =a/bx 1 0 0 

a : MLttawtMxxf^rot;^ 



[0019] (^SSfisj 2 ) tms(?x^^a -> H t. 

(£JSfl9 3) «i«sv;nfi>-;p : v;nf*> : y;u 

A'f K (fiaitO. 5 : 1. 5 : 8) ©t>©£$fflU ^<D 

te©*^^*JS0ij i tmm\zvx, vfrtzyu-smh 

11/1— fcf£ An—JV • 5— A-f (Mucor m 
i ehe i ) ft * © >f tt»$H4 @ U /1 — fe*L i pozyme £ 

£&fflu tnmn&ft&nffiM i tprnt u y^ 

^;UaxH*^'J>g?xx^;K^©ii^fTofco 
S31CtkL/1o 

[0 0 2 0] 
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[0021] mmm6) nffimiTfc&isfzBm*® 

JRU IeHKI^I 0 OrngK^/U^/HDv- b* lg (5. lm 
M) , jj7°V ym^m. 8 5g(l 5. 3mM) £3 0mlffl 



spx> 7 0-cti o^hjsu wmmzmfeL. kt 

S^fStt (%) =c/dx l 0 0 
c : KJC^m 1 0 0 m g ©ffitt 
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d : *mm&mi 0 OmgOfiStt 

*-f>^y • 7>*-^tV;*J (Candida 
antarcticaJfi^tD+ttB^tta^-fbU/l— fe'l 0 Om 
g, *J-)V*f)VZl>< K lg(5. lmM) . *^U>K^^A' 
2. 8 5g(15. 3mM) , • y-^X5A5g 

£3 0 ml 7 ^X=nc& 9, cttKt? 

'J v>2mli0;t, 7 Otrei 0«flBJ£l6LJfc. KJfc*7 



£ 1 0«f|Bimfi'T?5|HH»i5Jgbfc. 
U CftC^f^aj/H lg(5. lmM) , *yj>* 
*3\JI/2. 8 5g(l 5. 3mM) S: 3 Omlffl^©*<t#€r=A 
77X31:10, CtltCtfU v>2ml*DA, 7 0ttl 
0#IWE«U U gl#ettS*«>fc. «f 

[0 0 2 2] 
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